G23-C29-A62) that mediate the tertiary interactions between P2 and J3/4 are disrupted, thus shifting P3 away from P1 and P4 and resulting in a less compact structure (SI Appendix, Figure   S14E ).
In addition to the magnesium-dependent global conformational changes, we also observed two major states of the A45-A46-U57 internal loop in both the Mg+ and Mg− simulations. In Conformation A, A46 and U57 form a Watson-Crick base pair, and A45 is stacked against A46 instead of forming the coplanar base-triple as in the crystal structure (SI Appendix, Figure   S15A ). In Conformation B, the base-triple is present but adopts a different binding mode, with U57 base-paired to the Watson-Crick edge of A45 rather than A46 (SI Appendix, Figure S15A ).
These two local conformations were interconvertible and together accounted for more than 95% of the trajectory (SI Appendix, Figure S15B ). This observation is in agreement with the fact that U57 is capable of disengaging from A45/A46 and binding to SAM when it is present in solution.
It also aligns with the results of earlier NMIA probing assays indicating that both A45 and A46 were able to access unconstrained conformations in the absence of the ligand in contrast to U57, which was static (1). Table S1 . Constrained dihedral angles in the potential energy surface (PES) scans for the χ, γ, and ζ torsion angles. Table S3 . Percentage of different χ and γ torsion conformers observed in the explicit-solvent MD simulations of ribonucleosides. The definitions of the conformers are as follows: Table S4 . Percentage of different ζ torsion conformers observed in the explicit-solvent MD simulations of the ζ-model molecule mimicking the RNA backbone (SI Appendix, Figure S6A ).
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The definitions of the conformers are as follows: 
